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Description

Background of the Invention

[0001] This invention relates to balloon catheters,
sometimes referred to as dilatation catheters, for use in
angioplasty. Angioplasty has become recognized as an
efficient and effective method of opening stenoses in
the vascular system. In the most widely used form of
angioplasty, a balloon catheter is guided through the
vascular system until the balloon, which is carried at the
distal end of a catheter shaft, is positioned across the
stenosis or lesion, i.e., vessel obstruction. The balloon
is then inflated to apply pressure to the obstruction
which is essentially remolded by pressing it against the
inner wall of the vessel whereby the vessel is opened for
improved flow.

[0002] Balloon catheters are of various types. One
type is fed over a guide wire (i.e., "over-the-wire" cathe-
ters) and another type serves as its own guide wire (i.e.,
"fixed-wire" catheters). Variations of these two basic
types also have been developed such as the so called
"rapid exchange" type, "innerless” catheters, and oth-
ers. As used herein, the term "balloon catheter” is
meant to include all of the various types of angioplasty
catheters which carry a balloon for performing angi-
oplasty. Balloon catheters may also be of a wide variety
of inner structure, such as different lumen design, of
which there are at least three basic types: triple lumen,
dual lumen and coaxial lumen. All varieties of internal
structure and design variation are meant to be included
by use of the term "balloon catheter” herein.

[0003] When used in percutaneous transluminal coro-
nary angioplasty (PTCA), the balloon catheter is typi-
cally advanced through a guide catheter to a
preselected vessel location such as the aorta. Using
fluoroscopy, the surgeon manipulates the catheter until
the balloon is located across the stenosis or obstruc-
tion. As already pointed out, this may involve the use of
a guide wire over which the catheter is moved or alter-
natively the catheter may act as its own guide wire,
depending on the particular design. The manipulation of
the balloon catheter through the guide catheter and
through the vessels to the obstruction requires the bal-
loon catheter to have a number of different features.
[0004] One such feature is the use of a lubricous coat-
ing over the exterior surfaces of the catheter and bal-
loon to facilitate movement of the catheter through the
sometimes tortuous paths within the vascular system to
the preselected vessel location for performing the angi-
oplasty. A wide variety of such lubricous coatings have
become commonplace for use with respect to catheters
and other devices which are insertable into the body in
connection with surgical procedures and the like. All
such coatings are intended to be included herein with
respect to the use of the term "lubricous coating”.
Examples of such coatings include silicone and most
preferably hydrophilic coatings involving hydrogel poly-
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mers or the like, such as polymer networks of a vinyl
polymer and an uncrosslinked hydrogel, for example.
Polyethylene oxide (PEOQ) is a preferred hydrogel. A pre-
ferred vinyl polymer is neopentyl glycol diacrylate
(NPG).

[0005] EP-A-0 380 102 upon which the preamble of
claim 1 is based discloses a balloon catheter of the type
including a shaft and a balloon associated therewith, the
balloon having a proximal end portion, a distal end por-
tion and a central portion, and including a lubricous
means with said balloon catheter, said lubricous being
bonded to the balloon catheter. The balloon catheter of
the present application differs from the prior art in that,
the lubricous means is constructed and arranged to pro-
vide relatively more lubricity with respect to a major por-
tion of the shaft than with respect to at least a portion of
the balloon. In contrary to EP-A-0 380 102 the present
invention provides a means of anchoring or positioning
the balloon in a fixed location so as to avoid unexpected
movement thereof upon balloon expansion.

[0006] These coatings have even been known to
include certain agents such as drugs which may be per-
manently entrapped in the coating or leachable there-
from into the body. For example, heparin has been used
in such a fashion. Heparin is well known as an agent
which is often used to inhibit clot formation in the blood.
Again, the term "lubricous coating” is meant to include
all such variations.

[0007] The term "watermelon seeding” refers to the
commonly experienced phenomenon which occurs
when one squeezes a watermelon seed between the
forefinger and thumb, the result of which usually results
in the flight of the watermelon seed. Thus, this terminol-
ogy aptly describes the potential problem which might
occur in a situation in which a lubricated balloon has
been positioned across an obstruction and inflated. As
a result of the increased pressure exerted by the
expanded balloon against the obstruction, an unex-
pected movement of the balloon in one direction or the
other in the vessel might occur as the balloon slips
along the obstruction in an attempt to relieve the
increased pressure. This unexpected movement might
be regarded negatively by a surgeon. Thus, through
high lubricity is desirable for general movement, it is
also desirable to provide a means of anchoring or posi-
tioning the balloon in fixed location so as to avoid unex-
pected movement thereof upon balloon expansion.

Summary of the Invention

[0008] This is accomplished by the present invention
through the selective arrangement of lubricous coatings
on the balloon catheter in which at least a substantial
portion of the balloon body is uncoated or less slippery
while a relatively more lubricous coating is placed on at
least a substantial portion of the catheter shaft extend-
ing in a proximal direction from the balloon toward the
proximal end of the catheter shaft.
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[0009] Generally then, the invention contemplates an
improvement in the arrangement of lubricous coating(s)
on the catheter to avoid "watermelon seeding” and to
better anchor the balloon in position for performing angi-
oplasty. This is accomplished by what may be termed
herein as "differential coating” or "selective lubricating”.
By this is meant that the lubricous properties of the
catheter are selectively designed or constructed and
arranged in a predetermined manner such that the cath-
eter shaft i.e. substantially all of the catheter generally
exhibits more lubricity than the balloon generally. In
short, the catheter is more slippery than the balloon, rel-
atively speaking. It can be seen that an important fea-
ture of the invention lies in the uncoated or less slippery
balloon or portion thereof relative to the rest of the cath-
eter.

[0010] Such an arrangement may be accomplished in
a number of different ways. For example, in one embod-
iment, a lubricous coating may be provided over sub-
stantially the entire catheter i.e., as is done in the prior
art, except for the balloon per se. In this embodiment,
the balloon does not include any lubricous coating at all.
[0011] In a more preferred embodiment, the catheter
shaft and balloon are both, lubricously coated, but the
coating on the balloon is less lubricous or less slippery
than the one on the catheter shaft. In such an instance,
two different coatings may be used, such as a PEO
composition as aforementioned on the catheter shaft
and so forth while a silicone coating is placed on the
balloon per se. Such an arrangement represents a pre-
ferred embodiment of the invention.

[0012] In another variation, different compositions of
PEO may be used on the shaft and balloon. In the PEO
compositions aforementioned, comprised of PEO and
NPG in isopropyl alcohol and water, variations in the
amount of PEO content affect the final lubricity of the
composition; the higher the percentage PEO, the higher
the lubricity. Therefore, one may utilize a relatively
higher percentage PEO composition on a catheter shaft
and a relatively low percentage composition on the bal-
loon to achieve the ends of this invention also i.e., "dif-
ferential” or "selective" lubricity over a catheter. Of
course, other compositions may also be utilized in this
way.

[0013] Another preferred embodiment comprises a
coated catheter shaft, coated balloon cones and a coat-
ing on at least the distal waist of the balloon extending
to the distal catheter tip, the balance of the balloon body
having no coating or one of less lubricity.

[0014] Additionally and even more preferably both the
proximal and distal balloon cones are so coated simi-
larly to the catheter shaft or at least the distal cone. In
accordance with the invention, the balance of the bal-
loon body is uncoated or coated with a relatively less
lubricous coating.

15

20

25

30

35

40

45

50

55

Brief Description of the Drawings

[0015] A detailed description of the invention is here-
after described with specific reference being made to
the drawings in which:

FIG. 1 is a diagrammatic showing of a balloon cath-
eter in which the balloon is positioned across an
obstruction in a vessel prior to inflation.

FIG. 2 is a diagrammatic showing of the positioned
balloon catheter of Figure 1 with the balloon inflated
against the obstruction.

FIG. 3 is a schematic showing of a typical balloon
catheter.

FIG. 4 is a schematic diagram showing the basic
anatomy of a catheter balloon per se coated
according to one preferred embodiment of the
invention.

Detailed Description of the Invention

[0016] Referring now to Figures 1 and 2, reference to
the aforementioned "watermelon seeding” effect will be
more readily understood. Figures 1 and 2 show a bal-
loon catheter, generally indicated at 10, of the over-the-
wire type having a guide wire 12 over which the catheter
has been moved within a vessel 14 to the location of an
obstruction 16. As can be seen in the Figures, balloon
18 is positioned across obstruction 16 while uninflated
(shown in Figure 1). Upon inflation (shown in Figure 2),
as the balloon expands and exerts pressure against
obstruction 16 it is possible for the "watermelon seed-
ing" effect to occur if care is not taken to hold the cathe-
ter in a fixed position. As shown in Figure 2, if the
catheter is held in a fixed position, the expanding bal-
loon presses against obstruction 16 molding it against
the inner walls of vessel 14 to open the vessel. As
already indicated with respect to the present invention,
the surface of balloon 18 shown contacting obstruction
16 is best not coated or coated with a less lubricous
coating than the catheter proper in order to provide an
"anchoring” effect when it engages the obstruction. This
is more fully described hereinbelow with reference to
Figures 3 and 4.

[0017] Figure 3 shows a typical balloon catheter which
may incorporate any of the various aforementioned
design variations for catheters. For purposes of under-
standing the present invention it is only important to
note that catheter 10 includes a balloon generally indi-
cated at 18, a distal tip 20, a shaft 22 and a manifold
portion generally indicated at 24. Shaft 22 is comprised
of a proximal end portion 26 and a distal end portion 25
where it joins balloon 18.

[0018] Ascanbe seen in Figure 4, balloon 18 includes
a body portion 30, a proximal cone portion 36, a proxi-
mal waist portion 38 and a distal cone portion 32 along
with a distal waist portion 34.

[0019] In accordance with one embodiment of the
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selective arrangement of the lubricous coatings on the
catheter as contemplated herein, such a coating is
shown at 40 extending over proximal cone 36 (optional),
in a proximal direction over shaft 22 toward the proximal
end portion 26 thereof to thereby cover a substantial
portion of shaft 22. Coating 40 is also optionally
included on the distal cone 32, distal waist portion 34
and the distal tip of the catheter 20 as can be seen best
in Figures 3 and 4. The balance 30 of the balloon is
either uncoated or coated with a less lubricous compo-
sition.

[0020] As is known in the art with respect to balloon
catheters and lubricous coatings, the coating will be rel-
atively thin and preferably bonded to the catheter body
surfaces, although be not necessarily. Silicone is an
example of an unbonded lubricant. The PEQO based
coating cited earlier is an example of a bonded one. In
the Figures, the relative thickness of coating is greatly
exaggerated for clarity. However, in accordance with
standard practices in the art, such coatings may nomi-
nally be of a thickness on the order of 20-50 um or less
and will be applied in a variety of ways depending on the
type of coating involved and the particular selective
arrangement of the coating desired. For example, in the
ease of various polymeric hydrophilic coatings it has
been found convenient to utilize an elastic mask to block
the body portion of the balloon from being coated with
the slippery hydrophilic coating. The mask, in a pre-
ferred form, is a heat shrink polyolefin sized to provide a
slight interference fit around the balloon to keep the
mask in place during processing. In one preferred form,
the uncoated length of the area masked has been about
15,9 mm (5/8 of an inch) centered on the body portion
of the balloon and extending around its peripheral sur-
face. Such an arrangement is indicated in Figure 4. Of
course, the entire body per se of the balloon may be left
uncoated as well or coated with a relatively less lubri-
cous coating than the balance of the catheter proper.
[0021] Upon completion of the polymer coating proce-
dure, the mask is then removed to expose the uncoated
balloon body portion. In such an arrangement, the shaft
and balloon cones and waists, being unmasked during
the coating procedure, are coated with the same slip-
pery hydrophilic coating as is placed on the rest of the
catheter. As is already known, such coatings are typi-
cally applied to the catheter surfaces in the form of a
solution which is allowed to dry and is subsequently
cured usually by heat or Ultraviolet light for a short
period of time.

[0022] Other means for achieving the selective place-
ment of coating(s) on the catheter may include the use
of a release agent such as an oil which may be spread
over the area which it is desired will remain uncoated.
After curing of the coating, this area is then exposed by
simply peeling the coating off the area carrying the oil.
Also, if desired, one may rinse or wipe a portion of the
coating off the balloon before the coating is cured.
Another alternative is to modify the coating in the area
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of the balloon which is to remain uncoated such as
using an ultraviolet blocker.

[0023] A final selective coating arrangement accord-
ing to the invention may also be made by first coating
with a less slippery, compatible coating over the balloon
and possibly more of the catheter, then masking, apply-
ing highly slippery coatings as desired and proceeding
as normal or vice versa.

[0024] This invention is equally applicable to balloons
of the compliant type and to those of the non-compliant
type. A wide variety for the materials of the balloons is
well known, some examples of which, o name a few,
include ethylene vinylacetate copolymer polyethylene
terephthalate, polyethylene, polyolefin copolymer and
high density polyethylene.

[0025] Masking materials are most conveniently heat
shrink polyethylene on mandrels to sizes appropriate to
the particular balloon and are placed thereon. The coat-
ing may comprise a mix of a higher molecular weight
soluble polymer such as PEO and a UV curable diacr-
ylate in isopropyl alcohol and water containing a trace of
photoinitiator. The coating solution is wiped onto
selected areas of the catheter device which is then
passed to a UV chamber, purged of oxygen, exposed to
UV and then removed. The mask is removed, the area
is cleaned ultrasonically with a water bath to remove
any drips. The uncoated portion of the balloon is left as
is or a less lubricous coating is applied to it such as sili-
cone or a polymer coating with a lesser percentage of
hydrogel content. Other methods of application will be
known to those familiar with the art.

[0026] While this invention may be embodied in many
different forms, there are shown in the drawings and
described in detail herein specific preferred embodi-
ments of the invention. The present disclosure is an
exemplification of the principles of the invention and is
not intended to limit the invention to the particular
embodiments illustrated.

[0027] This completes the description of the preferred
and alternate embodiments of the invention. Those
skilled in the art may recognize other equivalents to the
specific embodiment described herein which equiva-
lents are intended to be encompassed by the claims
attached hereto.

Claims

1. Aballoon catheter (10) including a shaft (22) and a
balloon (18) associated therewith, the balloon (18)
having a proximal end portion , a distal end portion,
a central portion (30), and a first lubricous means
with said balloon catheter characterized in that,
said first lubricous means being bonded to the bal-
loon catheter (10) and being constructed and
arranged to provide more lubricity with respectto a
major portion of the shaft (22) than with respect to
at least a portion of the balloon (18).
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The catheter according to claim 1 wherein the first
lubricous means is constructed and arranged to
provide a lubricous coating on the shaft portion (18)
and at least a portion of the balloon (22) thereof is
uncoated.

The catheter according to claim 2 wherein the cen-
tral portion of the balloon (30) is uncoated.

The catheter according to claim 3 further including
a lubricous coating on the distal end portion of the
balloon.

The catheter according to claim 4 wherein the prox-
imal end portion of the balloon also includes a lubri-
cous coating.

The catheter according to claim 1 including a sec-
ond lubricous means which is relatively less lubri-
cous than the first lubricous means.

The catheter according to claim 1 wherein the first
lubricous means is constructed and arranged to
provide a lubricous coating on the shaft (22), said
catheter further comprising the second lubricous
means constructed and arranged to provide a lubri-
cous coating on at least a portion of the balloon,
said lubricous coating on the balloon being less
lubricous than the lubricous coating on the shaft.

The catheter according to claim 7 wherein the more
as well as the highly lubricous coating comprises a
polyethylene oxide composition.

The catheter according to claim 7 wherein the less
lubricous coating comprises silicone.

The catheter according to claim 7 wherein the less
lubricous coating is only a central portion of the bal-
loon (30).

The catheter according to any of the preceding
claims with a balloon (18) having opposite ends, a
cone (32, 36) and a waste (34, 38) at each end, a
distal tip portion (20), surface areas and lubricous
coatings associated with the surface areas thereof
wherein more lubricous and relatively less lubricous
coatings associated with the surface areas thereof
are predetermined arranged whereby the shaft (22)
is provided with a relatively highly lubricous coating
bonded to a substantial length thereof extending
from the balloon (18) toward the proximal end of the
shaft (26), both cones of the balloon (32, 36) are
provided with a similar relatively highly lubricous
coating as is the distal tip portion (20), while at least
a substantial portion of the balloon body is coated
with a lubricous coating that is relatively less lubri-
cous than said highly lubricous coating.

10

15

20

25

30

35

40

45

50

55

12

13.

14.

15.

16.

17.

18.

19.

20.

The catheter according to any of the preceding
claims comprising a predetermined arrangement of
more lubricous and relatively less lubricous coat-
ings on the surface areas thereof whereby the shaft
(22) is provided with a relatively highly lubricous
coating bonded to a substantial length thereof
extending from the balloon (18) toward the proximal
end of the shaft (26), and wherein the entire balloon
is uncoated.

The catheter according to claim 11 wherein the
entire balloon body is coated with the less lubricous
coating.

The catheter according to claim 11 wherein the
central portion of the balloon body (30) is uncoated.

The catheter according to claim 11 wherein only the
central portion of the balloon body (30) is coated
with the less lubricous coating.

The catheter according to claim 11 wherein the
proximal end portion of the shaft (26) is uncoated.

The catheter according to claim 11 wherein at least
the distal waist of the balloon (34) is also coated
with the highly lubricous coating.

The catheter according to claim 17 including the
same highly lubricous coating on the proximal waist
of the balloon (38).

The catheter according to claim 11 wherein only the
distal cone (32) is coated with the highly lubricous
coating.

The catheter according to claim 19 wherein the
central portion of the balloon (30) is uncoated.

21. The catheter according to claim 19 wherein the
central portion of the balloon (30) is coated with the
less lubricous coating.

Patentanspriiche

1.

Ein Ballonkatheter (10), der einen Schaft (22) und
einen damit verbundenen Ballon (18), sowie ein
erstes Schmiermittel zusammen mit genanntem
Ballonkatheter umfaBt, wobei der Ballon (18) ein
proximales Ende, ein distales Ende und ein Mittel-
teil (30) aufweist, dadurch gekennzeichnet, daf3
das genannte erste Schmiermittel auf dem Ballon-
katheter (10) angebracht und so zusammengesetzt
und angeordnet ist, daf3 es einem gr6Beren Teil des
Schaftes (22) gegenlber wenigstens einem Teil
des Ballons (18) eine gréBere Schliipfrigkeit ver-
schafft.
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Der Katheter nach Anspruch 1, wobei das erste
Schmiermittel so zusammengesetzt und angeord-
net ist, daB eine Schmierschicht auf dem Schaftteil
(18) gebildet wird und wenigstens ein Teil des Bal-
lons (22) unbeschichtet ist.

Der Katheter nach Anspruch 2, wobei das Mittelteil
des Ballons (30) unbeschichtet ist.

Der Katheter nach Anspruch 3, wobei weiterhin
eine Schmierschicht auf dem distalen Ende des
Ballons aufgebracht ist.

Der Katheter nach Anspruch 4, wobei das proxi-
male Ende des Ballons auch eine Schmierschicht
aufweist.

Der Katheter nach Anspruch 1, welcher ein zweites
Schmiermittel umfaBt, das weniger schmiert, als
das erste Schmiermittel.

Der Katheter nach Anspruch 1, wobei das erste
Schmiermittel so zusammengesetzt und angeord-
net ist, daB eine Schmierschicht auf dem Schalt
(22) gebildet wird und der genannte Katheter wei-
terhin das zweite Schmiermittel aufweist, das so
zusammengesetzt und angeordnet ist, daB es eine
Schmierschicht auf wenigstens einem Teil des Bal-
lons bildet, wobei die genannte Schmierschicht auf
dem Ballon weniger schmierend ist als die
Schmierschicht auf dem Schaft.

Der Katheter nach Anspruch 7, wobei die hoch-
schmierende Schicht eine Zusammensetzung aus
Polyethylenoxid aufweist.

Der Katheter nach Anspruch 7, wobei die weniger
schmierende Schmierschicht Silicon enthélt.

Der Katheter nach Anspruch 7, wobei die weniger
schmierende Schmierschicht nur auf einem Mittel-
teil des Ballons (30) befindlich ist.

Der Katheter nach einem der vorhergehenden
Anspriiche, mit einem Ballon (18), der gegeniber-
liegende Enden, an jedem Ende einen Konus (32,
36) und eine Taille (34, 38), ein distales Spitzen-
stick (20), Oberflachen und Schmierschichten, die
auf den Oberflachen aufgebracht sind, aufweist,
und bei den auf die Oberflachen aufgebrachte star-
ker bzw. weniger schmierenden Schmierschichten
in vorbestimmter Weise angeordnet sind, wobei auf
den Schaft (22) in einem wesentlichen Langenbe-
reich, der sich von dem Ballon (18) in Richtung auf
das proximale Ende des Schaftes (26) erstreckt,
eine in relativ hohem MaBe schmierende Schicht
aufgebracht ist, und beide Konus des Ballons (32,
36), wie auch das distale Spitzenstiick (20) mit
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13.

14.

15.

16.

17.

18.

19.

20.

21.

10

einer hierzu ahnlichen, in relativ hohem MaBe
schmierenden Schicht, ausgestattet sind, wahrend
wenigstens ein wesentlicher Teil des Ballonrumpfes
mit einer Schmierschicht versehen ist, die weniger
schmierend ist, als die genannte, in hohem MaBe
schmierende Schicht.

Der Katheter nach einem der vorhergehenden
Anspriiche, der eine vorbestimmte Anordnung von
starker schmierenden und weniger schmierenden
Schichten auf dessen Oberflachen aufweist, wobei
auf den Schaft (22) in einem wesentlichen Langen-
bereich, der sich von dem Ballon (18) in Richtung
auf das proximale Ende des Schaftes (26)
erstreckt, eine in relativ hohem MaBe schmierende
Schicht aufgebracht ist, und wobei der ganze Bal-
lon unbeschichtet ist.

Der Katheter nach Anspruch 11, wobei der
gesamte Ballonrumpf mit der weniger schmieren-
den Schicht beschichtet ist.

Der Katheter nach Anspruch 11, wobei das Mittel-
stlick des Ballonrumpfes (30) unbeschichtet ist.

Der Katheter nach Anspruch 11, wobei nur das Mit-
telstuck des Ballonrumpfes (30) mit der weniger
schmierenden Schmierschicht beschichtet ist.

Der Katheter nach Anspruch 11, wobei das proxi-
male Endstlick des Schaftes (26) unbeschichtet ist.

Der Katheter nach Anspruch 11, wobei wenigstens
die distale Engstelle des Ballons (34) ebenso mit
der in hohem MaBe schmierenden Schicht
beschichtet ist.

Der Katheter nach Anspruch 17, wobei die gleiche,
in hohem MaBe schmierende Schicht auf der proxi-
malen Taille des Ballons (38) vorgesehen ist.

Der Katheter nach Anspruch 11, wobei nur der
distale Konus (32) mit der in relativ hohem MaBe
schmierenden Schicht beschichtet ist.

Der Katheter nach Anspruch 19, wobei das Mittel-
stlick des Ballons (30) nicht beschichtet ist.

Der Katheter nach Anspruch 19, wobei das Mittel-
stlick des Ballons (30) mit der weniger schmieren-
den Schmierschicht beschichtet ist.

Revendications

1.

Cathéter a ballonnet (10) comportant un tube (22)
et un ballonnet (18) associé a celui-ci, le ballonnet
(18) ayant une partie d'extrémité proximale, une
partie d'extrémité distale, une partie centrale (30),
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et des premiers moyens lubrifiants associés audit
cathéter a ballonnet, caractérisé en ce que lesdits
premiers moyens lubrifiants sont collés sur le
cathéter a ballonnet (10) et sont élaborés et posi-
tionnés de maniére a ce que l'on ait une lubrifica-
tion relativement plus importante pour une grande
partie du tube (22) que pour au moins une partie du
ballonnet (18).

Cathéter selon la revendication 1, dans lequel les
premiers moyens lubrifiants sont élaborés et posi-
tionnés de maniére a fournir un revétement lubri-
fiant sur la partie (18) formant arbre, et au moins
une partie du ballonnet (22) n'est recouverte
d'aucun revétement.

Cathéter selon la revendication 2, dans lequel la
partie centrale du ballonnet (30) n'est recouverte
d'aucun revétement.

Cathéter selon la revendication 3, comportant en
outre un revétement lubrifiant sur la partie d'exiré-
mité distale du ballonnet.

Cathéter selon la revendication 4, dans lequel la
partie d'extrémité proximale du ballonnet comporte
aussi un revétement lubrifiant.

Cathéter selon la revendication 1, comportant des
seconds moyens lubrifiants qui sont relativement
moins lubrifiants que les premiers moyens lubri-
fiants.

Cathéter selon la revendication 1, dans lequel les
premiers moyens lubrifiants sont élaborés et posi-
tionnés de maniére a fournir un revétement lubri-
fiant sur le tube (22), ledit cathéter comportant en
outre des seconds moyens lubrifiants élaborés et
positionnés de maniére a fournir un revétement
lubrifiant sur au moins une partie du ballonnet, ledit
revétement lubrifiant positionné sur le ballonnet
étant moins lubrifiant que le revétement lubrifiant
positionné sur le tube.

Cathéter selon la revendication 7, dans lequel la
majeure partie du revétement, qui est aussi le revé-
tement le plus fortement lubrifiant, est constituée
d'une composition d'oxyde de polyéthyléne.

Cathéter selon la revendication 7, dans lequel le
revétement moins lubrifiant est constitué de sili-
cone.

Cathéter selon la revendication 7, dans lequel le
revétement moins lubrifiant ne recouvre qu'une par-
tie centrale du ballonnet (30).

Cathéter selon l'une quelconque des revendica-
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13.

14.

15.

16.

17.

18.

19.

tions précédentes, comportant un ballonnet (18)
ayant des extrémités opposées, un cbéne (32, 36) et
une ceinture (34, 38) a chaque extrémité, une par-
tie d'extrémité distale (20), des régions surfaciques
et des revétements lubrifiants associés aux régions
surfaciques, des revétements plus lubrifiant et rela-
tivement moins lubrifiant associés aux régions sur-
faciques étant positionnés dune maniére
prédéterminée, le tube (22) comportant un revéte-
ment relativement fortement lubrifiant collé sur une
importante longueur de celui-ci en s'étendant a par-
tir du ballonnet (18) vers I'extrémité proximale du
tube (26), les deux cbnes du ballonnet (32, 36)
comportant un revétement relativement fortement
lubrifiant qui est similaire a celui de la partie d'exiré-
mité distale (20), au moins une partie importante du
corps de ballonnet étant enduite d'un revétement
lubrifiant qui est relativement moins lubrifiant que
ledit revétement fortement lubrifiant.

Cathéter selon I'une quelconque des revendica-
tions précédentes, comportant un agencement pré-
déterminé de revétements plus lubrifiants et
relativement moins lubrifiants sur ses régions surfa-
ciques, le tube (22) comportant un revétement rela-
tivement fortement lubrifiant collé sur une
importante longueur de celui-ci, s'étendant a partir
du ballonnet (18) vers I'extrémité proximale du tube
(26), et le ballonnet entier n'étant recouvert d'aucun
revétement.

Cathéter selon la revendication 11, dans lequel le
corps de ballonnet entier est recouvert du revéte-
ment moins lubrifiant.

Cathéter selon la revendication 11, dans lequel la
partie centrale du corps de ballonnet (30) n'est
recouverte d'aucun revétement.

Cathéter selon la revendication 11, dans lequel
seule la partie centrale du corps (30) de ballonnet
est recouverte du revétement moins lubrifiant.

Cathéter selon la revendication 11, dans lequel la
partie d'extrémité proximale du tube (26) n'est
recouverte d'aucun revétement.

Cathéter selon la revendication 11, dans lequel au
moins la ceinture distale du ballonnet (34) est aussi
recouverte du revétement fortement lubrifiant.

Cathéter selon la revendication 17, comportant le
méme revétement fortement lubrifiant sur la cein-
ture proximale du ballonnet (38).

Cathéter selon la revendication 11, dans lequel seul
le cbne distal (32) est recouvert du revétement for-
tement lubrifiant.
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20. Cathéter selon la revendication 19, dans lequel la

21.

partie centrale du ballonnet (30) n'est recouverte
d'aucun revétement.

Cathéter selon la revendication 19, dans lequel la
partie centrale du ballonnet (30) est recouverte du
revétement moins lubrifiant.
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